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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: (a) 
PROBLEM TO BE SOLVED: To provide a semiconductor 
device and its manufacturing method of a structure 
capable of connecting the electrode terminals of a 
semiconductor chip without deteriorating the 
characteristics of the semiconductor chip due to the 
application of high temperature when a plurality of the £b) 
semiconductor chips are connected in the COC type 
semiconductor device. 

SOLUTION: The semiconductor device is formed of a 
COC type joining the bump electrode 21 of a second 
semiconductor chip 2 on a first semiconductor chip 1 
forming a bump electrode 1 1 on the surface. The bump 
electrodes 1 1, 21 of the first and second semiconductor ( c ; 
chips 1 , 2 are made of a first metal of comparatively high 
melting point such as Au respectively, the joining part 
between the bump electrodes 11, 21 is formed of an 
alloy layer 3 of the first metal and a second metal, the 
second metal is melted at a lower temperature than the 
melting point of the first metal and made of a material 
which can be alloyed with the first metal. 
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a^sM^sn-pfe o t, mmm 1 *± tf s 2 vmw?- 
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ca»«ffl 1 1 ] tuiem i <D¥-m&=3- v^tmzn^m 
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4] h5i2IS^ 
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■TIBfcH:, *S^-y7rt<D*?tciJg*#^Sui:a 

So 

[0009] ^mmmhicm<Dsmt, m?>y?t? 

so [0 0 10] #5SB©£C.fcffe<DB«ltt, fi^T-^L 



(4) 



ftffl 2002-289768 



[0 0 1 1] 
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tf 31 2 ©¥*ft5f- -V ^©S^gqttSkS 1 ©#JS tm 2 © 10 

las i o^sojsniafi i 5ffiv^iafiT»fflLTi}i2« 
[0012] cctcmi<D&m£rzitm2<D&m£i^ 

«^f*&JB©l§£-fc^#, 2«iU:©£Jg©«jfttfr?, 

a:5«^a^»fflio±fe3^js**i*-ra 0 tfc, at i 

©#K tig 2 ©£«£ ©£-£/! fctt, I^fttfMlcS 
S«^Ofl&, -Stt8l*feH:S2 

©¥«{*?- <y ^©WiSy^ft^fU;: /OTWRflStt 

en, ^>^TWira±T?SE^sn*iijew», -£©*g 

[0 0 13] C<DMmiC?%Ctlc£<9s S2®#S(i 

Tm^t>nz,%i<D£mz<££{tLT®mL, suns* 
zfm 2 ©¥«{*^ v 7<ommm±*\mm&K&. 

£U «fifia&l£*-rSi:fcff'?£S. ^©*£!l> ^> so 
7°«S^Jg^5/ci6<D^£a«. £2 

asns H*g^c t k <fc »> , mmm^iamzmt 
u * v \ l t > < > 7it«©*g(5#£ffi$-t 

1 ©&JBttBu5ffK < , ISi6i$©^:/*Wttigaft 

[0014] *»wfc:±aifmi#siiofl!!<o}gjitt, m 
1 ©¥*{*?" -y 7°©it«iiy t , $ 2 -y 7© 

G&tfitm 1 ©#S «fc 0 »j£©ffil/^ 3 ©^/Ig^/fL 

TgtesntvSo -rftfc-s, ^yfmm^mm^t 

«Si^£flMt-£cfc5lcLft<Tfc. fcfciltf affiE© 

©{gv^at 3 Q&JMItfKtt* £ftTi^ c t fc i 5 , ^© 
% 3 ©&RHtfffil>figT?»«U '^^BWliS 

fc\ ^3©^SSfe, tua©^ll3d:0 : ^2©#Mi:|SI 

JJMte©&jg©#ft51\ S£ft2*^ttSflre3& so 



0, fc<fcS£&fctt®l©&SM3<fctf£20&JBi:© 
ffc£* ^fefklctDi^— ftfliSi:i4B6ft»f\ cof^ 

<t o z nx v ^ rc «>, ^ >y y k <t *> sa s n fc 

miTiifiJglTS c £ ttft < , $laSa£±#2*!:Tft 

[0 0 15] *flWc<t5*#ftSB©$?»lcffl©®SI 
», ft l ©¥#ft^-y 7°©*ISy i:, S 2 o^NW*^ 
■y 7°©«SS? i: * > 7°«11>&^ L TS^? nS 

t , tm>iy7Wgvtft l rzfflg& i *<fc tf s 2 ©*« 

i*^ >y 7°©&£g[W 2 8 0-5 0 0 tTttflE^ lfeit/ 
m 2 ©¥«tt^ -y 7°^g^ K^* U»S SigtcffMS n 
T^§„ -rfttJ-5. A>7°ftt*^SPtt, fctx.tt*Au 

ftH©^©ia^#MT«fig^nft^p>, a^-gptt-^n 

<k t> fiv\ fc t x ff 3 0 0 TCJKT'PJSa-r S J: -5 ft#Jl 
T«^?nsc: i:icj; Ox a^©to^S«#^K*^ 

ii^O«!|-Pt±3 0 0' , Cg*K:ftoTtl»jn 

ftHttfttftv^ 3 0 o*c8ftT?n**ipiinfcfSJi 

fc»«U#5«3itftoT^S„ 
[0 0 16] MftMtii, tuiami4oJ;tf^2©*l|f* 

f- v 7°©h?jc feft s ; en ; ifn©««?ttuK^>7 p 
wi^jBiasnsfliji^ Mies 1 fc«fcifS2 ©w* 
f - -y 7°©-73 tfetj 5 mm^ic im> lyfwmm&L 

fi^©^#ft^-y7°©««?±tfu|S^ 1 ©£ 
B$fe»4S2 0&Ji3b^ftS^JSKA^BesnS«jfiK 

fc-^T, ts/^7°«a^)±©g&gi5, $rcim><yfw 
m t m femes? t ©»^gp c iuib^^h *^ t n 

5„ Sfc, tuE/^>7°«g©'>ft < t fe 1 O^S 1 ©^ 

R*^ft 0 , i£A>7«s©±ffifc£ WMKiigtf 

§H2©^St©^JitJ;D. ltfcttlg3©^SJi?r 
[0 0 17] MIHSB 1 *5J;t>'S2©^fl:^-y7°©S^ 

gpt , mmm 1 ©^« t n 2 ©#s t xitttm 

KH3©#Jl)l^^ft§7f b-y 

IC7^ U-y hfctt, g^gP©P»^ffliJii«tf±^tiJfc 

t «<s s ns t. o t is 6 1*, s^SjE^o* cfi^ t a 

[0 0 18] S&KRftfilctt, WIHSlO^R^Au 
frSftD. Hute^2©^)S^S n*6«Ci:t±!), 

A u - S n £#£*rr S C t IZ <fc , HS&S? iB 

fi©wi*stj-fti\ 3 0 0 °cga©{g^sa©iiD^/c 
[0019] *5»hi«: «fc & *m#mm<D ? & \mmm 

a, *l©¥#»^-y7°i:, I2©¥f#f'yyt^ 



n© wiss?** ± tf esffjgjs £ n *«#iri ts- 

ISS 1 ilf^ 2 ©¥«ft^ -y 7*©'>=S: < t fe-^Ttt, 

' ^ 2 O&m t <D&&<k t i *> , < t fe — flPK 

[0 0 2 0] ml2E»oaiS^ 5 Ffflft?naJ;-3K:» bu io 
I2**{*^ -y 7**ffi©^>-<-: •/ 3 >HI±|C» 2 ©JfeiS 

[0021] tuia^ i o^awtf-y 2 ©¥#{*?- 

•y7<t©8^\ ESH±©&#T, S^astHul2fi« 

KS^SBW^oiJias i ©¥«{* 

^7fc$2©^{*^-y7^e«©llll®a3Jc, g l © 
[0 0 2 2] E»TSSttt*«^, Eltf, »®S?lc 

l Tiatf 5 ns^ y $;i>m*ft lk a u e^t- 

35 1> , mffifilfc^JSM^ A u - S n S&ommiC L tc 

Au-S n££frZ%5mm&&£Mmic&vm-£2 
Sn«AuA>545, ltE«l±TAu-Sn^5S 

[0 0 2 3] Huf2g^gP^«fiSc1-a Au-S n£&#, 
A u * 6 5 w t (MM) %J&t$ti?5 Au'J7 T<D£ 

fe, BjSoiav^S^fei:fttjTt^Sfci6, 3 0 org 
«o tufaS-a-ggOA u-S n^#^A>0 8fim 40 

jw± 5 m mWTTftna, <fc 5 -mm&m&ff&fe? 

[0 0 2 4] *fe, MfBgf l©¥«ft^-y:/£f|l2©¥ 



[0 0 2 5] $fc, MfElgl©¥ai{*^-y:/£lg2©¥ 

ara^ >y ft <Dm^<Dmmm^ mmw 4 %«t 

0«Wt«HB3b^fi«snT^* c fcfc «fc »), SS¥Htt?- 
•y^3 0 OtSgT-g^Lfc^tS^CRoTfe, /< 

[0 0 2 6] iufBfg 1 ©¥«f*^-y ^43«tlfS 2 ©¥« 

[0 0 2 7] *5B8lc«fc5ift|*fl;gg0gj£tt, It 1 © 
7*1: fcBl£«fc v H2©¥SM*^-y7*2:*, 

^fcOlfflTfS^*^NIfl«M©«!6T?*^T, HUE 
< t t-St, K&1^©£S J; ?3 ffiffli^ 

t j; 0 , t fcttiJiHa^aso^M tisfgis^^ji^ t 
*^*fk?-a-« c 1 1 i t) , wia^ 1 <D¥mfo? <vf% 
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[0 0 2 8] *^t«fcS¥#ftSM©SjSt43^5fte 
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^f*^-y^i:^g^gp^[q]^^5i^fcafe, tuKAu 

- s n $ a s n «<»irr a raa £ r*±if 5 c 1 1 

cfcO, 7 T 7 ^ > T'teS^-yr^r L Tg£f 3 c i: # 
T?#5 0 -ffttj^, Au-Sn^t^OSE^-rsCi: 
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ntf«fc<. AufcSnfcfcH5tt«fc©Tli&V\, 
[0 0 3 4] Sic^f'yT'iii, fci:*.tf*irU 

Sgft if ©!§ 2 ©¥«{*?- -y 7 2 OS^fflWSS? l 2 
i:, ^'J-Kt©SMffl<DmffiS?l 3tf A 1 ftift 

iiiaoi3li:^7jt?;Hi 4^LTAy7'lIi 
1 jtfl&j£2ntVSo JiOllBSfi? 
10 iftllcSItcflsn^EE ffiiiilft 

So ft*5, )im©'>'J3>S«T-ft<Tt, GaAsft 
jg^vhUf XttC^SnfefcOT, IBI»gi:g 

«s ns awww u - k ft if taut s a$#ft if # 

m«*S?2 2 fcLT¥#t*S«©SEK3fftS*U ^© 

«ftjs? 2 2 oaffic t, tua$©m i ©¥«<*^ v-f\t 

RISK. AuftHK«tD^>y«ffi2 l«^nt^ 
20 -So coAy^mttz 1 ©gffittt, SnSKttJ&SS 

nr^ft^jb\ M»©8i 7 1 

i tDmw^-yfnat S nj£K*«2ftft^T\ % 
2©^«tt^-y^2©/^>'7 c mffi2 1 nMZ. S nSItf 
ffM2tlTk£</\ Tftfr^, Sn^Kii, '>ft<i:fc 

[0 0 3 6] COS2 0*ifltf77"2l4, C©i5ft 
ICTft<Tfe, h-5>^'X^, 94-%— F, ^Y^~> 
^ ft if ©x^C X * U - h g|3foft if T*, ^«l*afiCfl5Bg 

-i'^--Kftif^24 i #^'y7 p i:LTi§«-r5Ci: 

[0 0 3 7] COSlO^i^'^l i:^2©^«f* 
^•yy2©A>7°«Sl 1, 2 1|pl±©S^tt, fcfcx. 
1 ©¥«{*^-y y 1 ^^LffSafiXT— i^±C 

/oyra±a9:**icffi«s**n*j:5K«fe S2 

40 o^«^-y7°©gSeft©m?^ilDx.ft^P» 3 0 0°C 

eatto^-rsiifctA?), sn»i 1 a *^i»L, 

1, 2 lOAut^MU ^»3 

%^-r5 0 c©^, 0i3 (a) ic^snsi^t, 

% i o^#f*^ -y y 1 t m 2 ©¥W*^ y -f 2 i: iH^fe 

Ktt*^esnTi^a<Tfe, 3oo*csa"p^ji3 

?gffi!«MtfeSi:, 013 (b) iCTjkZtx 

s^aie, ^>yftif©affi®7jtj;D, ^n?n©fp 
so mitisTtmtZo 



(7) 



&m 2002-289768 



[0 0 3 8] CtD-tr;I/77^-Y^>htt, ¥#ft^>y7 

a u - s n z<om&Mm*mimm\z.? § c 

ft. feSeaoaL^Lft^Tb^t/^lf^t^So fci:* 
tflfiiO^>ra5 2g(D#B^EninL > 3 5 0°Cgfi 

[0 0 3 9] gU43it«g2©¥«&^y7K 2©li 10 

nfc*«ft^--v7°K 2 a, a#o^f*gg<D»jit 

-V 6 fc J: <3 t;>f^ >?'2n, FriUgfc i 5 ©fig 

* ft<5 -y fr- S>" 8 tc <}; 9 Ji Htftta S nt ^ S „ 

* LT, U - F 7 U-Afr 5*'J - F <a«r#«2ftfc 

7*-5>^^n2.cttJ;D, Hi (a) leas 

[0 0 4 0] *5SH©4 s »tt*IIfcJ:fttf, £ 1 
f*^-y 7hlg 2 f*^>y ?£VW&i&<»mkifi. 
/OTWBfc L < «1Mffl?±©£JlM£«s£-f SJg 1 

ft, Au4HOlW50JK«f^«ttSKJ:5/0^ , *jgja 
Lfttf 6, 3 0 0 iCgS©{g^SfiT*S^-r5 C 

SEB*@BHSfi4iffc:/N>Wtt-r*»*ftH(c 2 6 0 
[0 0 4 1] -7?, m2 0^JSSI«A<Sj»5nrc95» 

1 ©&jB©ai£*vhs <, 300 "cesK:ias%±#s 

s^a^ttt, 3oo , csstai4*±»2-erTW** 
titf. 300 rgfiressictfArr « c fctf T*ta*V 

fc*» 2 8 0-5 0 0 ICat-WMlT** feOTffentf 
[0 0 4 2] *5£Wt <k5Sn4 £affiM£&HI£fll so 
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l^feSMtO^T, fi£*©A u -A u Jg^fcftJtLT 

^Bicpfflc^^-r?)o 01 4(b)t^sns«}:a 

s^-rs73ffi«. Au (His) tAu mm) twrnu 
tffl#*Kjai![-r*Hifflt»ica:«o ^©fc&, ^©a 

^©£?ts n©£5&{glfofefeg£- a u ©3tffi« 

MLTiaS*±tfSa, 014 (a) fc^ftSJ;? 

S nAMBaSTigflBLTiKfflOS nt&Sfcft, Au 
ifiifflT&ZSn<D#lcmc?Zffi8tmK.1ZL& 0 ^© 

/eft, A U *<fi5&-ptBi:ta;fiStL, e^&H'^enioL 

[0043] toiffiMoMCov^, 

tittw^-rso tu$©0i (b) tssnsiSK* - 

SO'^^t S nftH0ffl»Mi&Ji*»jgLT, £ 1 © 

¥8**^ 2 <D*m»? v 

±3klt, 3 sotgatt-s,, zotztmi 4 

(a) t^SftSi-JK* SntfjttfflffcLTAui'jRffl 

H«Ri±oa;««fct)^«t^<ajf>*>tffifR-r4 0 *l 

T, 014 (a) OTffl!lK^?n-5J:3t, Sn-Au 
[0 0 4 4] t/c, 01 (b) t^SnSMTtt, ^2 

o^jsski 1 atf/ty/tfti 1 ©Affile tatpns 
■fc-Mc^ttTv^,, LLOi-pt; ^>7«si i©ij 

Silffl±f*STfll?±3fc}gj*?n5ili:»cJ;D, 02 
/^>7«l itf/Jv£<Tfc, ^tT«4:»d»3«« 

ffMsn?»PSic, d^ivo/tii iojBH4»5** 

^<OA>fWSZ 1 £7^ U-y h 3 alffil&ZtU ® 

*tg^-rsiifc^T*t5o ft^-rs04 ( a ) 
LT0^-r«i:±tc 01 (b) tmv^ftKimvft 

^*ttLT&2> 0 CCT-7^ U>y F 3 a tit. A 

7°mS^ t'OiJilt f±*WT gp»«rjgi» L, i&f L fe - 
>7W©fJil±f*{c -3 Tffilf ^©fig L T ^ 
ft<Tt, fc£*«:02 (b) t^n«J:5fc, ^> 

^2 1 mm<D&£mm-t®m&m&ikmm^£<omn 

[0 0 4 5] 02 (a) fc^nSi^ft, ffiSOTvt 
^7^ U-y F 3 aWS^nftiSJ^ *<D»^afi{4H 

l 5fc^^nsJ;3lc, fM7^l/7 h^ffM?ti^^ 
S^lcJt'C i36A>tS^S)S^(p]±Lfcc fcfc, 0 5 
tfc^T. tS«lt±^x73fia (N/mm2) . Iffitttifi 
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tn (pes) T-feSc C<D7jUvh<DBm±, 

oa u-s nmizmztvf. %i<D&mtm2<D&m<D 

[0 0 4 6] PW©/O^WWJ6»fc***»o 

1 ©fflffit limits ns&g 
I4*<, B3lc^n5J;3tc, ^^ISl 1©± 

H3tcfcv^Tfe, 01 (b) i:ni:»»fcrai:«F^ 
a, ^>^«at^j^fea^ 04 (a) c^sn 

S<t 5K, ±^^<D^yfnm 1 lKSnttRl la 
04 (b) {C^nSi^C, /h£t^<DA>7 g Wi2 

itsnsii i a^ffMt-nif, jg«&g£ii< L 

[0 0 4 7] S&fc, WiEoft«llca5SnSJ:5le:, S 
ntll 1 att— 73<D^>y»flil 1 £fcti2 1 O^lC 

cfcD&^-fSfcft, AultSn»t««<i;^ 

t A utfffi»f Sfcft, ^CD^>y«StffMLTt 

[0 0 4 8] SlO&W&AufcU S2<Di 

Sni LTcm^ wM<D^mit. 
tC&St:, Au80wt% (M%, WTIHIU) , Sn 
2 Ow t %t45*i, S^FC?c»tiaS*±lf5iRT 
tt&V^cft, g^gPtt^S:«a^fc{iS: 5 fc < V\, 
LfrU ^ft«S^K*5.a<Tt, Autf6 5w 

■T5Ji^Tt3 0orgStiniSH-sc:i:K:J:»), m% 

[0 0 4 9] SniDAuOltRtfl 0flSeflEW±** 
l^fcft, S^&O/OTTtSl K 2 lfcj:t>"gr&g|53 

ntll 1 a*nB»6tlfc»^aW)*iil«»Tf-#Sn 

?ifi^s< , ^>^mffi 11,21 ©«#fcff< t l/c 



UK 2 1 0«*«T«4, A utlgtf 1 0 0 w t %fc 

ytlOiffitfltloT, fct^f6 5wt %«± 
hV>? C tTtt&< , 6 0 %J^±©ffi»T©«g£«fft 

ilO«t3a:SE^S|5©Au«K*6 5wt %'JJU: 
T\ A uJltf 1 0 0 w t %©«J»«'S* J: 3 5 

10 snrrsefcitf-c**,, 

[0 0 5 0] SSK»$L<H:, Au-SnftSI (& 
3 ) 0 . 8 /i mtt± 5 /i mJKTTJ&S C fctfSfl: 
U\> COi^frSttt, Sn«lOlS*0.1~ 

4/imeat-r5iii:K:«t»)#e.n5o £©^> 

Au»*8Wfc»tl4, Aul (/^^Mfi 

JP<»*r«{:i:fc:J:51»6n*o 
[0051] Hit^naena, Jgifc^m^o^ 

#f7/K 2<DffiSOll«fDWlffilK 

T, fch^tfAu^ir*^*5 0 .2-0 ,5/imgSO 
{f^cD^JSSI (AuH) 1 5^W?>n, *©±KS2 
OtlOtt (Sn») 1 6£<ttxE2:rattOff£lC» 

30 0, fO/O/tiZ 1 ttiSf 1 2±OAuIl 5 
WSn«16 t J: 5^fb*nTl»f**ISfita 
oTV^o C©Sn»16fi, S2(D^«#^^7 P 2 

[0 0 5 2] ttftvmi-Vtt, Hi *J±tf82 0¥*tt 
ST^{bUf»S^2©#««^ffML. Sfi^±# 

sws? 1 2 tg^tTT i /wasftjg^ea?)/ 5 ; 

>J7^?/VI1 4*^LTAu4»5ftiM*l 8tfflM 
StxTl^^t, ^-OAuiESl 8±©S^BKSn 
Ml 1 a«IU S2(D^«ttf-7^2©^>^« 

ffi2 1 ttmmi£&ri±mL, 3 o oicsstatftj^ 

^Wil 4ti, a imi7i 2 0Kfb^R&±L, fg 
so JgKT'AuE^l 8tg*f1-5fcftTfeSc H7tfe^ 
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[0 0 5 3] COIMU:7»^t4JB, 0 7lc^£*l 
3 <fc o iz A u EH 1 8 T-JFM$n&t/^\ A 1 SWP C 

S-OESND&S&fcA lE*£<Dif^cii, H7i:lRl«© 
/tUT^if/Wi, AuE SnJMMHBttSCfcfcJ:*) 

H8fc^Sn*J:5t, CuE*g3 1±[c s Ti/WS 
fcfiN i ^c,^;VJ7^^H3 2*Sf^BSO*K^ 10 
y*42KJ:t)«», S5E*0±KAui3 3. Sn 
SB3 4£I9;W\ fu$£[W|«fcAufre43A;/7 P «I 

tSo 4*, COf^O;<iJ7>ti';H3 2ti, Aui 
3 3 t C uffig3 1 i:©JS£-*5Jlfi-f afc«>fcKtt5*l 
TVS, 

[0054] Mj£<o#MT-f±, m2<D^mi^y-/2m 

limc^yfmm2 l«2hf;|f«of;^ Sg2 

o¥«f*f- -7^2 {go t sag© $ $ -eaa-r « c 1 1 

tf, <&B4^«J7^*7l/»42*^LT, SIEAul 
[0 0 5 5] H9t^$nSct9t, fgl¥ 

^ft^-yyioEim 8 a tm2¥m&*y72(Dm8. 
i8b (^n? n*i#f 

O 2 4 if ®m 1 Offlm 3 6 tftgf t h tl%> C t (C J: <0 , 

**M>:AOJ:3lcjp<*<, if<4-5fcJ6, Settle 
S ntffflltLfc^A u Jf <D^<D^#T$4^fgtt# 
fe^to^^>y«^fFML4< Tt <fct^fc 

SftS c i: fc J: t>, SE^sSo^lc^^^s i: ^ ? IfflJl 
&4<4S 0 LfrU C©«fc3 4ES^±0S«©i§£ 
Tfe, *6«S3 6^^4^T\ i2c^>yi«± 

[0 0 5 6] 2 Sic, '>4 < t fc-:fia<Bi6©i§£©8 
8!Wi6Ttt, HI Ofc^SftSi 3 IC, f&^Fl 2 
aSffii;|g»S (/V>^-~>3»1) i 7 iS® i: TSft 

fc, 7±lc, fcfc*|f#»M5 K4fc"fr£>4S 

^2©tt«Mi3 8*JBjSLTA^, EiU 8«B#T<B 
ctlcj;t)¥ffl4E»l 8£4t), SteL^f <ft«fc 
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[0057] MaoHi t^sns«fcafc, aii^nf* 

^'^i tig2¥«{*^-y72t©F»PK:«. fguft 
Mfitf^Sn* ci: tf»i:U\ t%t>%, 11 it 
^?ns «fc o SS 1 y 7 1 Jg 2 -y 

72 t^S^Lfdtt, fOPM(ct;iJ^5 K4£fr 

mm&mmm) 7mMt% 0 c<d&? 

5» ?S ft* mc . -y ^«©ISHfc fctt- 

Wit; < >y >>• 8 1 «t 0 -y TWJf um 5 

*U '<>7*«$#©#T?*©Ea*®lK-f5<2>g#* 

^-Ct^4<4« 0 
[0 0 5 8] COJi^ #y-f5K (#tt*4 . 5 G P 

7>^-7>r;b7oaitt*!bV<>^iffii i , 2 i fcfi 

>7mmtmzwtLTm2¥mi*?-v-?2Z3;ft?z 

tA^4<4So 

[0 0 5 9] £5fc» 7>^*-7^;b7i:LT^ffl-r4 

0 0 °Cgg(c±tf fcSa^gjStcTA^ fcfctt, 

< 43*>5,T?£3o 
[0 0 6 0] WaOftWPtt, A>y^/>LT»^-TS 

»»*auSoflfv» l o&ii:, i*^©fg^S2<o^ 

T^ft^ fti:mu-Sn^Oi5t, 3 0 0°C 
ggT?§B!l-sm3 0#«^^©S#ffitC^T43^ 
T. *<0*3O^JB*»l»S-&*<ii:k:±»3, S^-TS 

Ott*Mi»HicJ:»)Hi 2tc^^nT^-5c ^3©^R 
[0 0 6 i] Hi 2Kfe^T, HifcrauaMNcttHi; 

^%f*UT*OUiW**»-r«o S 1 ©*«f*^-y^ 

iwjTtjifrmi 4±K»t6tia^>^tai i 

t±, Au-Sn« (fcfcitf Au : S n = 80 : 
2 0) 4H^54Sffiffl^iO^Ji^, S30#S)11 
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9 t LTs Tct^f 0 .5-3 /imgfiOffSfciWte. 
ntl/^o COAu-S nil 9tt, fttMXA'^ 

U y ?\ $ fc -y J: *) d«f « c t 

icj;^ Ma©W*ta»te.ns<, co^>ytii l 

±£Au-snjf i 9tfmft>nrcmi(D¥mw3-;7 

1 fc£2©¥#f*^7*2 i:<og^tt» wmvm 1 ics 
$nspti5i«t, rttittfs i -y 7 1 *i« 

2 o^^-y 7° 2 ^^0^>yiH±^-at-S <fc 5 £ 

tftK£-££LT, iraELfctf?. 3 o o^eSidtalM"* 10 
ft i k 2 1 on i rttffiStLT^jBHfk^ftsje^-r 

[0062] <ioe}jiK:«fcntf, ^>ysftistAu 

©SlgHfO^^U 7n-iSST*a 2 6 
3fi@fcS^LTVSo Au-Sn^S<OffoaP 
T*(±, A u - S n^&0tfffiTfc£>7cJ6, 3 0 0°CSS 20 

11-efc 9 , B^Wft^y TWfcMjff iwfr Sft^fc*, 
Stns<:fcli&i/\> 3 0 0 rgJ8<0iSfit\ ^ 

SB2©¥#{*^'y7"*flX!)»*.S«SfcHK:«. 2 80 
~3 0 o°Cifi<tcmsu jfl.**lnA*ci:KJ:l), S 
W, tc#m? % c £ T- # , ? yoa»€8S fc 

£li©IP?SSBrfS 3 0 0 "CiUtT&S 

[0 0 6 3] S/c, tu^<D<t-5t, fcfc*.lf Aui^S 
3&JBSffiC S nW&lStf, 2 8 0 °C*1S 

KLT^ft:-r*CfctJ:t), Au/O/IKStA 
u -Sn^Ji*SitfcOf:[Rl«o«jatftt), 

ffitg£TSffi©^>7«ft&H£«tt2^TSS£± 

[0 0 6 4] ^>7°*ffitLT, Ni* 

m^tct\ A 1 %ift'feWcAu-Sn^Mffil!!L <c 

^SnSflH©*^ Sn«KAu-Sn^ 
■*39:ljailfcfe?*5o CO|§, AuiAu-Sn 
£&i:tf|fOi;Au£-Z?;&Sfctf>, Au-Sn^#« 
AuIItltlti^^o 01 2 

fcjj*Sn««n?B\ SWOOSH**')' 7 K 2t^>y 

iiiu 2 1 araBjfrsnTvfctf, M^o^JtiHili 
t, jt£©&Avsy:/«iT\ myiimwi?. est* 

t s ^OS^OSiS* Au-Sn^KiD Sat" § s 



[0 0 6 5] *5fflBt:J:ntf, 8&©IKKiffl^i8&HK 

«ksiss***iejwti\ LA^fiv>sfiTS^-r?> e: 

Kit&^ffMgP) OTtfe@B*f3 1, 3 

#5. ftfc, 01 6TiililSS*?3 K 3 2A s M«f«i 

tlfc^-TSc 01 6£33V>T, HI hPCgP^tilBlU 
ftWtLT^©t&HJM«&-f2> 0 a*. S^SPOTO 

^ns&lfli&v^ 

[0066] Huao*«yea» 1 f@o¥#f*^- -y 7*c 1 

*SBTfeofeAV 2fBW±©?S&ffl©¥*<*^y7 ; & 
T'feSc Sfc, -£tfS«T\ fWA^«^<y7°<D^ 
[00 6 7] 

COC^l'7 , ©¥3ift«lt43ltS, ^-y7°[Sl±0^ 

{I«tt^^mt^]±$^5CtA^T'tSo 
[0 0 6 8] SBfC, 3 0 o'axveMtL'Pt^m 

A^T-^^o 

[0 0 6 9] Sfc, ^#^-y7°tD^^— >3>M 

[0070] 

% c i: t ± 5 , m&tznm^^ftcD^mwmicjjtf 
ran *wmc£%¥m»mw<D~mimmz*tvf\ 
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02] M>yi»|ffiSTSnW»SLf:!:t 

3] m i ic^snsMos^fflr^^rRmKqiHT 

5 ] A u rt>7WM&mtC S n »K*gWtT8£L 

Be] *^fc<k«imift^|iofl! ! o|iasjg 9 |^- r 

^©K»J0Ji0T2B3 o 

9] *»wfc«fcsimiftsiioE«isi±*g^-r« 



[01 3] ^fgUfCfctK ■b;I/775-l'p<>hTfg^-r 

[015] *%HJ!tJ;§S^Sigt7^b-7h^ffML 

[016] *^£J:»)» g^T©¥*#Ji©S5#fc: 
[017] «Of7^±^It5IgO-tel 
[f$*§©M 

1 at i 

2 §l2c0**^-yy 
3 

1 1 

11a S n®m 

1 8 Au-Sn§ii 

2 1 /*X/Wi 



[01] [02 ] 
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mi 7] 




[aWH] ¥$1 4^6£ 1 7B (2 0 0 2. 6. 1 

7) 

IE 1 ] 

[ffiiE^**^] mmm 

MUM] 

[M*Jf 1 ] fg 1 •> 7 £ , m 2 <D¥#ft^ 

^ LTS^stis c i: t j; <o w^n^m\mm.T'h 

oT, M§a^>7Wn <D^«fr 5>&^ 

B-gPti. 1 0#«^ BuI5/^^4^ < t fc-^tc 

ggfrstu aulas i o&mmmu&& *>ffii>sire* 



fcStt 5ti5 buIBS 1 Q£fli J; 9 MfaSgHg^g 3 <0#B 
frg>%(3, AO, itutB^>70^K£fc~^qfJ[ffi£ 

>7fcL<tt?Offi5^fc»»-c,iU aulas 1 <D#B(0 
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-y 7t av s l rm&z ns c i: t «t t) ®j£ 2 n 

itfS 2 <D¥« f*^ 7©Sl=rgf5tf 280-500 °CT 

[msh 4 ] mmm 1 ft * tfn? 2 ? 7°<dp5 
[«*^ 5 ] tamm 1 fc j: t/n 2 <D¥m»i- y 7©- 

SicilA^S^tlKWin, ig^y7fcMf2 
[itt&s 6] Huta^ 1 fc <t tsm 2 'v 7°©}g 
mm^3<D±mmt^r s ^y ^ v-y htfjgjssnTfts 

2 0&JBtfSnfr5ft?K fufB&£SlWAu-Sn££ 
[SM&K 8.3 tut B£ 304i*Au-Sn 5 ft 
9.1 SB 1 ©¥«{*^ «y 7° fc ,31 2 

*«{*S»T-£oT, MKIfIl©W*?--y7fc?fI2© 

jRjg 1 q^gf^-y7°fcm2(D¥a^-y7°cDBB^F t g 

cD|gSJi*/r t TtufBEStf ffM2 nT& £ 9.13 
5 nS > < 'J 7 * * 7W1 £/f L A u EST'S t) , IfflEffi 

a u - s n^psaai ^ajfetti 

oje«©¥#f*SBo 

[WsRJll 2] fuEESStf\ ««S?i:«{cJfM2 
nSCufr^&D, SffiSLtfc / ^ U 7 * 2 33 <fc If A 
ul^/TLT A u - S n^^*5iEfglM«i 

n^AuJb^ftO, IEI±TAu-Sn^B%2 



A u * 6 5 w t %&jLtrtrf* A u 'J 7 f-O^* 
*Tr5g&j&B7, 8, IK 1 2 f fettl 3fB«©¥jj 

raaaai 5] iwfBS^gp© a u - s n 0 . 8 

/1 mfiU: 5 11 mETFTfcSifc&S 8> L_L 12, 
1 3 1: fctt 1 4jaB<P¥HttgB. 
[■MtBU 6] hQIBUI l ©¥afft^ -y 7tfg 2 
fr^ -y 7° i: Og^gpoHRSSfc , < >7t 

[ffl*«J_7 ] tuEm l co^f*^ >y 7i:S 2 
-y 7 1 ©S^SPOHIKiSPt. 5 %OT<D 

««tt«i]g*^«snTft5is«ffl i ft^L8©^-m 
cmaam 8] toiasB 1 ©*«tt^-y7fcj;t>*® 2 © 

^#^-y 7°©'>ft < t fe-SOi(HESfd»t*tf 
«f*^(c@SS«?^ffM2nT^S»*Jl 1 ftv>LJ_X 

Ctt*«i_9 ] ^ 1 y 7S fcttSSt > m 

-y 73; fc t ASfi ^ % 2 ©^«fr ^ -y 70^-n^ntc ^tj- 

MilB /^7° g)^ft < t fe-^iC K^>70^S <fc ?3 ffi 
■WCOfi«ja*««*»^» MfR^l0¥«ft^-y7f 

tfac j:KJ:t)> •b;l/77^-r>TfitM^^bT tufB 
$ 1 (7)¥s|{*^ -y 7S ttSffi 1 1? 2 -y 7 

^g^-r act t-r a ^«f*«s©Si4 » 

[¥^ffi]E2] 

CffiiEW*]SB«] 0 0 11 
[0 0 1 1] 

% 1 ©#Bt tMfF./ ; :>7°(D^i5:< fcfe-^fcagttSn. 
buES 1 <D&m<D®mU&& 0ffivvSSX?gi4LTlufB 

Mi, g featulR^>7©^^< j:fe-^rtcKtt^n 
a fijfg^ 1 J: S BiJaofiV ^ 3 g) jfegj^ 5 ft 0 , 
io, MlB^>7°<P / >&< tfe-TjQffJJiSf TMlE^ 

So 



(15) 
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vmnmrn^i mmm 

ffiJEMMcmBZl 0 0 12 

mmm 

[0 0 12] CCtSl£D#I$/cttS2©#I^[i, 
^fe% %3g><feggfe, ituaofglfci:mg2 0# 

<o . t < fc&saiaig i o^gfe £zsm ?. 
MiE«*aB*] 0 0 13 

mmm $&i 

[0 0 13] coflHSfcfScfcfcj;?), £2Q&JRa 
2 CQ¥#{*^ -y ^OJj±^JtlxWfgraT-g^L, W0t* 

[#ME5] 
BiiE*f*«B£] 9§«||ft 
MlE*f*JiB£] 0 0 14 

mmm 
mmm 

[0014] *m$\z&%¥m&mw(Dmmmt, % 

m 2 <»*mw?- •> ^g>mBs ?sjtttsmafc^ 

mvn>r>x. mi^yyim i (D&mft m^y 
?<Dm& m&, mm i <D&mtmm^y?t> l < 



£QffiM^KMl^jlS|uK S l £D#S «fc ») tt^offi^ 
fft 3 g>£« fr5&S> fro, tfrfR^>-/0«ffi^TtfffR 

t:So ClO^fe, S#g[StC7^ U-y htfljgft, & 

[^ME6] 

t*fiE»*«g*] 0 0 15 
[ffilE^ffi] ^jg 
[ffiEftg] 

[0015] *mmz£z¥m&mw(DiEt>icm<DBm 

Mm 1 fed; C/S 2 0¥«{*^ >y 70S£g[!# 2 8 0-5 
0 0°CTtM 1 fe£tfSg2 0¥«fc^y7*£Sfc# 

©ffi^&Stt^ftKSEv^fcfctK ii^o«ffiT-«3 o 
0T:sfitaoTfean4Hi44i:ftw 3 o o°cm 

So 

[ttH lun Dijai,it 
[*fiE*J*Eg*] 0 0 16 
[ffllE^ft] 

[0 0 16] HfcftfclJ, MKIglfcJ;t>lg2(D¥«ft 
[¥«SCE83 

[«jE»ft«s«] mmm 

BfiEWSBflBfc] 0 0 19 

[ffiiE^ffi] 

[ffiiErtg] 

[0 0 19] ^H^tiS^ftgBiDJ^tfao^ 
T'feoT, MieSlO*«f*^-y^t^2cD**^-y 



(16) 
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itfut e. na c 1 t i d itfcs^? n^«»SP*^ 

fro 

[#KffiiE9] 
HfIE*f£l»Sfc] HUSH* 
MiE«*fflS*] 0 0 2 1 
MESS] 

[0021] M^os^aJtwoHSias i <D%mfo*v 

7 tfg 2 ©¥«f*^ -y ^"OlffilSOHISast:. % 1 ©»» 

BMJBHiEl 0] 

MjE*f*Ig§£] 0 0 2 7 
HfiESffi] «M 

[0 0 2 7] *«rat«fcS¥3f (*SHO«ffitt, SB 1 © 

luisg i <D^m^y^rzimmtmmm2<D^ 



i±as t m 2 ©¥«f*^ -y -f t zmis? zctmrnt 

&mm 1 1 1 

miEMMmmzi mmm 
mjEm&szi 0028 
[ffiiESffi] « 

[fWffiEl 2] 
[«IE*flUl@£] 0 0 2 9 

[ffiiESte] nmt 

HMJHflEl 3] 

ffijEtmrnrnzi mmm 
umimmw 0030 
Mjes&] m 
hmwkei 4] 

miEtmmmz 0045 

MISS] 

[0 0 4 5] 02 (a) £SStt5J:$ft, fiffO^t 
1^7 -r by h 3 ajW&aSftfc»£* *0Sf£aKttH 

jjtfcl^T, fltttttS/xTSfi (N/mmi) , NEW* 
«n (pes) T'feSc L07-fl/-ybOMlt HU 

a©Au-sn«tcPie.n-r\ ^i©£«i:iff2©£jB 

O^JBSfcttS 3 ©ffiffluSO^&S-eJBriJSftTfcft 



